Hypomethylation as a cause of homocysteine-induced cell damage in human cell lines.
Despite the growing evidence that plasma homocysteine is a cardiovascular risk factor, the mechanism behind the vascular injuries is still unknown. In the present study we have investigated the possible role of hypomethylation as a cause of homocysteine-induced cell damage in two human cell lines. A significant growth retardation was observed in HeLa cell cultures in the combined presence of homocysteine and adenosine, but first at concentrations of 250 micromol/l of each. A significant decrease of intracellular glutathione concentration was noted both in the presence of homocysteine (250 micromol/l) alone and in the presence of the combination of homocysteine and adenosine (250 micromol/l). Intracellular concentration of homocysteine was increased to a similar extent both in the presence of homocysteine alone and in the presence of a combination of homocysteine and adenosine. Similar findings to those described for HeLa cell cultures were observed in endothelial cell cultures. Furthermore, in the presence of copper ions together with 100 micromol/l of adenosine and homocysteine a significantly retarded cell growth was observed in HeLa cell cultures. This finding shows that a combination of two potentially cell-damaging mechanisms (formation of oxygen radicals and hypomethylation) aggravated the retardation of cell growth compared to only one of these mechanisms being present. Thus, it is likely that several mechanisms of homocysteine-induced cell damage contribute to the increased rate of the atherogenic process observed in hyperhomocysteinemia.